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Abstract 

In 1994, nearly 40 percent of all college students attended two-year colleges. This study uses 
12 years of data for young men from the NLSY to examine (1) the labor market returns to two-year 
college, (2) whether attendance at a two-year college helps students to transfer to four-year college, 
and (3) whether reducing the cost of college would alter attendance by enough to affect wages or 
income. I find that the returns to two-year college credits are large and positive (on the order of 7 to 
10 percent), and that a student does not need to complete an associate's degree to enjoy these benefits. 
Degree completion further raises wages and income. Examining the transfer role of two-year colleges, 
I find that one year of two-year credits has the same effect on subsequent four-year college attendance 
as one year of four-year credits, suggesting that the transfer role is quite important. Finally, reducing 
tuition is shown to raise attendance by enough to raise average wages and earnings modestly. These 
results are based bn a Full Information Maximum Likelihood framework in which discrete factor 
random effects address the potential bias introduced by unobserved heterogeneity. 



Tom Mroz at the University of North Carolina provided considerable assistance in writing this paper. 
This research was supported by a grant from the American Educational Research Association which 
receives funds for its "AERA Grants Program" from the National Science Foundation and the National 
Center for Education Statistics (U.S. Department of Education) under NSF Grant #RED-9255347. 
Opinions reflect those of the author and do not necessarily reflect those of the granting agencies or the 
Federal Reserve Board. 
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L Introduction 

Over the last thirty years, two-year colleges have become an increasingly important part of the 
American post-secondary educational system. In 1994 nearly 40 percent of all college students 
attended two-year colleges (5.5 million students) , up from only 21 percent (1.5 million students) in 
1967. 1 In fiscal 1994, federal and state governments spent $10.6 billion financing two-year colleges. 
Despite these trends, only a handful studies have demonstrated that two-year college attendance 
directly benefits students. The most compelling evidence thus far is presented in Kane and Rouse 
[1995a, 1995b], who report that a year of two-year college provides wage returns on par with a year of 
four-year college. This study reexamines the effects of two-year college attendance using a more 
general modelling framework. Using full information maximum likelihood (FIML), I explore the 
causes of two-year and four-year college attendance, whether two-year college attendance affects the 
probability of subsequently attending a four-year college, as well as how attending either type of 
school affects wages and annual earnings. Moreover, the methodology I use allows me to estimate 
how attendance might change in response to policy changes that affect the cost of attendance. Equally 
important, I am able to quantify the labor market effects of those changes. 

The methodology employed here addresses the possibility that previous estimates of the wage 
returns to two-year college are biased by unobserved variables. This point warrants further emphasis 
because of the huge literature that has evolved to address unobserved variables bias in standard wage 
regressions. It seems reasonable to ask whether unobserved variables affect estimates of the returns to 
two-year college attendance, as well. To address this concern, I estimate the returns to two-year and 
four-year college attendance using a discrete factor random effects estimator [Heckman and Singer, 
1984] and full information maximum likelihood (FIML). The model is estimated using data from the 
1979-1990 waves of the National Longitudinal Survey of Youth (NLSY). I focus on young men only 
for simplicity 2 . 

The results from this study confirm that young men who attended two-year college 
substantially improved their subsequent wages. The estimated return to one year of two-year college 
credits is 9.6 percent— which is more than twice the return reported in Kane and Rouse. I estimate that 



1 Figures from the 1996 Digest of Education Statistics , tables 170 and 325. 

2 Women are excluded due to modelling complexities introduced by the fertility decision. 
Responsibilities related to fertility may fall disproportionately on women, and may make the causes 
and consequences of college attendance differ by gender. 

2 
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a 25 year old with one year of two-year credits would earn $850 (7.5 percent) more per year than an 
otherwise similar high school graduate (all dollar figures are in 1987 dollars). Possession of an 
associate’s degree is not required to enjoy these benefits, though having one does raise income further. 
A 25 year old worker with two years of two-year credits and an associate's degree is predicted to earn 
$1,970 (17.1 percent) more per year than an otherwise similar high-school graduate. One year of four- 
year credits is estimated to increase annual earnings by $1,450 (12.8 percent) at age 25, 3 while 
possession of a bachelor's degree raises this differential to $6,620 (58.7 percent) per year. 

The estimated wage returns to college credits are 10 percent to 50 percent smaller when based 
on a model that does not address unobserved variables bias, though they are still positive and 
significant. The smaller estimates would still lead to the conclusion that both two-year and four-year 
college attendance have considerable labor market value. However, goodness of fit tests strongly favor 
the higher, discrete factor random effects estimates. 

In addition to improving labor market outcomes, two-year colleges are shown to play an 
important role as intermediaries between the completion of high school and attendance at a four-year 
college. Each year of two-year college credits is predicted to raise both the probability of attending 
four-year college and the number of four-year credits completed each year. Possession of an 
associate’s degree raises the probability of attending a four-year college further still. As four-year 
college attendance will also raise subsequent earnings, the overall effect of two-year attendance may be 
even larger than the dollar figures given above. 

The FIML approach allows me to explore whether changes in tuition policy could affect 
college attendance or labor market outcomes significantly. A simulated a 50 percent reduction in two- 
year and four-year tuition would raise both two-year and four-year college attendance rates by 1 to 3 
percentage points, and would raise wages and annual earnings by 1 to 2 percentage points. These 
moderate gains in schooling, wages, and earnings are primarily attributable to increases in two-year 
college attendance. They suggest that policies designed to reduce the direct cost of college attendance 
could improve moderately the schooling levels and economic well-being of young men. 

This paper proceeds as follows: Section 2 provides a brief overview of the NLSY data and 
the results from a preliminary analysis of those data. Section 3 describes the problem of unobserved 
variables and presents a FIML model that addresses this problem. Section 4 outlines the results from 



3 The income effect of four-year college is larger than two-year college due to differences in the 
predicted number of hours worked. 
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the FIML model. Section 5 describes results from simulations of changes in tuition policies. Section 
6 summarizes and concludes the paper. 

2. The National Longitudinal Survey of Youth 

Data from the National Longitudinal Survey of Youth (NLSY) are used to estimate the causes 
and consequences of two-year college attendance. The NLSY, which began in 1979, collects extensive 
information about the schooling, labor market experiences, and background characteristics of young 
people. The original sample consisted of 12,686 men and women between the ages 14 and 21, most 
of whom have been reinterviewed annually. By focusing on such young individuals, the NLSY has 
been able to obtain detailed information about a wide variety of schooling experiences, and the survey 
allows total credits earned at two- and four-year colleges to be separately identified for each 
individual. Further, the panel is long enough to identify the distinct effects each type of schooling has 
on subsequent schooling, employment, and wages. 

This study uses the first twelve waves from the NLSY, covering schooling and employment 
outcomes during the 1978-1989 calendar years. The military sub-sample (1,280 individuals), which 
the NLSY discontinued after 1984, was excluded from the final data, as were the economically 
disadvantaged non-black and non-Hispanic sample (1,643 individuals) and the female sample (4,926 
individuals). 4 To ensure that all post-secondary schooling decisions are observed, individuals who 
turned 18 before 1979 are excluded (1,635 individuals). Details about how the final sample was 
selected are provided in appendix one. The final sample consists of 3,202 individuals and 31,632 
person years. The variables used in this analysis are defined in table 2.1 The mean characteristics for 
this sample are described in table 2.2. To give the reader a flavor for outcomes, table 2.2 also 
describes mean characteristics for 25 year olds in the sample. 5 

College attendance is defined in this paper by whether or not an individual earned any two- or 



4 The economically disadvantaged group is excluded because their assignment to this group is 
based on a highly variable characteristic— family income. It is unclear what effect such a group would 
have on estimates from unweighted regressions that do not condition on family income. 

5 Unweighted sample means are presented. The NLSY does not provide sample weights 
appropriate for a sample that excludes the military and economically disadvantaged non-black, non- 
Hispanic sample. In the multivariate analysis that follows, dummy variables that identify different 
subsamples are used to address the influence of sample composition. The multivariate results can, 
therefore, be interpreted as applying to the overall population. 

4 




5 



four-year credits in a given year. 6 Table 2.2 reveals that 7.9 percent of the sample attended two-year 
college and 18.5 percent attended four-year college at some point between 1978 and 1989. By age 25, 
83.0 percent of the sample had completed high school, 6.7 percent had earned an associate's degree, 
and 15.9 percent had earned a bachelor's degree. These figures are largely consistent with attendance 
and degree completion rates published by the U.S. Department of Education (DOE). 7 The unusually 
low bachelor's degree completion rate stems from the over-representation of black and Hispanic men in 
these NLSY data; black and Hispanic men are about half as likely as white men to complete a 
bachelor's degree (but are nearly as likely as white men to complete an associate's degree). 8 Leigh and 
Gill [1997] report similar degree completion rates using the NLSY data. 

Figure 2.1 graphs the age-attendance profiles at each type of college for high-school graduates. 

Two-year college attendance peaks at age 20 at 14.4 percent; four-year college attendance peaks at 
age 18 at 28.1 percent. 9 Figure 2.1 also shows the probability of attending four-year college, 
conditional on having previously attended a two-year college. After age 21, students who attended 
two-year college are much more likely than the total population of high school graduates to attend a 
four-year college. This evidence is consistent with the notion that a primary contribution of two-year 
colleges is to help high-school graduates make the transition from high-school to four-year college. 

This intermediary, or academic transfer, role is an important consideration for evaluating the overall 
contributions of two-year colleges. 

The histograms in figures 2.2 and 2.3 show the distributions of total two-year and four-year 
credits completed as of 1989— the last year for which college credit data in the NLSY were observed. 
Other studies that use the NLSY, including Kane and Rouse [1995a] and Leigh and Gill [1997], have 



6 Appendix one describes in detail how the college credit data were assembled. 

7 The 1996 Digest of Education Statistics reports that between 1978 and 1989, 25 percent to 31 
percent of 18- to 24-year-olds attended either a two- or a four-year college (table 182, p. 189). Table 
9 (p.18) reports that 7.6 percent of men aged 25 to 29 years have an associate's degree and 24.5 
percent have a bachelor's (or higher) degree. 

8 1996 Digest of Education Statistics , tables 10 and 256, pages 19 and 283. 

9 The 1996 Digest of Education Statistics reports that 46.7 percent of recent male high-school 
graduates attended college in 1980. The small differences between the NLSY college attendance rates 
and the DOE's figures derive partly from differences in sample composition and partly from 
differences in the ways these figures are calculated. The DOE uses administrative enrollment records 
for recent high-school graduates, while the NLSY rates are based on self-reported education levels for 
all high-school graduates. 
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